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Use of Mobile Locating and Power Control for 
Radio Network Opti miza tion 



The present invention is directed generally to radiocommunication systems and, 
more particularly, to techniques for identifying and mapping areas of poor signal quality 
in a CDMA radiocommunication system. 

A mobile phone network conventionally consists of a plurality of base stations 
arranged in a pattern so as to define a plurality of overlapping cells which provide 
radiocommunication support in a geographic area. Base stations in the network are 
located so as to provide optimal coverage of the mobile phone service area. The 
transmission pattern of a geographic arrangement of network base stations typically looks 
like a honeycomb of cells. Each base station with ornnidirectional transmission in the 
network serves a roughly circular area with a diameter ranging from a few hundred meters 
to several kilometers depending on population density. Additionally, base stations may 
35 ^ ye Captive antennas that cover only narrow sectors, thus producing "sectored" cells 

instead of circular cells. The mobile phone network typically only has a specified number 
20 of frequencies available for use by mobile subscribers. Therefore, to maximize use of the 
specified number of frequencies while preventing interference between adjacent base 
stations, each base station supports different frequencies than its corresponding adjacent 
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base stations. When a mobile subscriber moves to the edge of a cell associated with a 
current servicing base station the mobile subscriber can be "handed-ofT to an adjacent 
base station so as to enable call quality and signal strength to be maintained at a 
predetermined level. 

Traditionally, radio communication systems have employed either Frequency 
Division Multiple Access (FDM A) or Time Division Multiple Access (TDMA) to 
allocate access to available radio spectrum. Both methods attempt to ensure that no two 
potentially interfering signals occupy the same frequency at the same time. For example, 
FDMA assigns different signals to different frequencies. TDMA assigns different signals 
to different timeslots on the same frequencies. TDMA methods reduce adjacent channel 
interference through the use of synchronization circuitry which gates the reception of 
information to prescribed time intervals. 

In contrast, Code Division Multiple Access (CDMA) systems allow interfering 
signals to share the same frequency at the same time. More specifically, CDMA systems 
"spread" signals across a common communication carrier by multiplying each signal with 
a unique spreading code sequence. The signals are then scrambled and transmitted on the 
common carrier in overlapping fashion as a composite signal. Each mobile receiver 
correlates the composite signal with a respective unique despreading code sequence, and 
thereby extracts the signal addressed to it. 

The signals which are not addressed to a mobile receiver in CDMA assume the 
role of interference. To achieve reliable reception of a signal, the bit energy to 
interference ratio (Eb/Io) should be above a prescribed threshold for each mobile station. 
The bit energy of the signal is therefore adjusted to maintain the appropriate Eb/Io 
threshold level. However, increasing the energy associated with one mobile station 
increases the interference associated with other nearby mobile stations. As such, the radio 
communication system must strike a balance between the requirements of all mobile 
stations sharing the same common carrier. A steady state condition is reached when the 
Eb/Io requirements for all mobile stations within a given radio communication system are 
satisfied. Generally speaking, the balanced steady state may be achieved by transmitting 
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10 10 mobiie stalion usi ™3 Power levels which are neither too high nor too low. 

Transmitting messages at unnecessarily high levels raises interference experienced at each 
mobile receiver, and limits the number of signals which may be successfully 
communicated on the common channel (e.g. reduces system capacity). 

In a conventional CDMA system such as, for example, a CDMA system using the 
IS-95 standard, power control commands are transmitted ftom the base station to a mobile 
station so that a constant bit energy to interference ratio is maintained for each received 
signal at the base station. To accomplish this reverse link power control, the base station 
sends a power control bit 800 times a second over the forward fundamental channel to the 
mobile station. This power control bit informs the mobile station whether the mobile 
25 Stati ° n Sh0Uld raise or lower ils transmission power level so as to maintain a constant 

Eb/Io at the base station. A transmitted power control bit with a value of 0 indicates that 
the mobile station should raise power. A transmitted power control bit with a value of 1 
indicates that the mobile station should lower power. In response to the transmitted 
1 5 power control bit, the mobi le station adjusts the transmission power by 1 db increments 
on the reverse link. The base station then measures the Eb/Io ratio of the power adjusted 
reverse link signal and repeats the above process in an iterative fashion until the Eb/Io 
3 5 ratio reaches the specified level. 

Measurement of the Eb/Io ratio provides an indication of either poor network 
20 coverage or high network interference conditions in a CDMA system. If poor network 
coverage exists at a given location of a mobile station then bit energy Eb will decrease (Io 
wiD not change if the number of users remains the same) and thus the Eb/Io ratio will 
likely decrease. Furthermore, if high interference exists at a given location, the 
raterference Io will increase and thus the Eb/Io ratio will likely decrease. An increase in 
45 25 the interference Io generally implies that the number of mobiles has increased, since Io is 

composed of the normalized interference from mobile stations in the same cell, the 
interference from mobile stations in adjacent cells, and the background noise. The 
component of the interference due to same cell mobile stations will generally 
predominate. 
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Poor network coverage can occur due to a number of conditions including poor 
network planning, localized terrain features, shadowing due to obstacles (e.g., buildings, 
trees) in the path of the mobile station-base station connection, and "holes" in network 
coverage due to the phenomenon of "cell breathing." "Cell breathing" occurs when a 
mobile on the edge of a cell transmits close to its maximum power to overcome 
interference from other mobiles in the cell and to communicate with the base station. 
When new mobiles enter the cell and are allocated a channel they will raise the overall 
20 interference level. Thus, the mobile station at the cell edge will have to raise its power 

further to maintain the required signal to interference ratio at the base station. However, 
due to maximum power limitations, the mobile station at the cell edge is unable to raise 
its power any further. Thus, mobiles in this situation are either handed off to another cell 
or another frequency or the call is dropped. The net effect of this process is that the cell 
border effectively shrinks. This cell shrinking due to high load can cause coverage holes 
between cells. 

High interference conditions can occur when there are a large number of users in a 
cell in a CDMA network. These large number of users produce an unstable state where 
any single user must increase power to overcome interference from surrounding users. 
35 ne increas e in power of any single user causes an increase in the overall level of 

interference, which further causes other users to also raise their power. This process can 
result in a rapidly escalating state of congestion. High interference conditions can be 
managed by the network by balancing the requirements of all mobile stations sharing the 
same common channel, as already discussed above. However, high data rate services that 
require the transmission of bursty packets of data over the air can cause localized 
interference conditions that cannot be adequately managed by the network. 
45 25 onen ' 35 noted abov e, high interference or poor coverage conditions can persist in 

certain localities of a CDMA network in-spite of the use of power control commands. 
These areas of persistent poor coverage or high interference can impair the quality of the 
mobile subscriber signal and also impair the ability of the network to avoid call dropping. 
In areas where poor coverage or high interference conditions exist, the quality of the 
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phone signal will likely be degraded. Furthermore, in geographic areas of poor coverage 
or very high interference, the potential for call dropping exists. 

Conventionally, network coverage and interference conditions are monitored 
through the performance of drive tests by network operator staff. To perform this 
monitoring, operator staff drive throughout the network and conduct and record call 
quality checks. This conventional monitoring technique, however, requires an inordinate 
amount of resources to survey the network. Such resources include extra monitoring 
equipment, extra staff to conduct the drive tests, and additional staff time to drive around 
and survey the network. Furthermore, the time delay between the actual time at which 
interference in a locality increases to a level that will have an adverse impact on call 
quality or system performance and the time taken to survey the network, tabulate the 
results, and implement changes in the network coverage, ensures a period of degraded 
performance to affected mobile subscribers. 

Accordingly, it would be desirable to provide a technique for monitoring a cellular 
network that minimizes the time required to detect areas of poor network coverage or 
high interference and which further minimizes the necessity of operator intervention. 

SUMMARY 

These desirable characteristics and others are provided by the following 
exemplary embodiments of the invention. 

According to one exemplary embodiment of the invention a method of 
constructing a data representation indicating a signal quality associated with a location 
of a mobile station in a radiocommunications network is provided. The method of this 
exemplary embodiment comprises the steps of: selectively adjusting uplink or downlink 
transmission power between said mobile station and said network using power control 
parameters; providing a location of said mobile station based on at least said power 
control parameters; selectively constructing a data representation indicating signal 
quality using said provided location and at least said power control parameters. 
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10 According to a second exemplary embodiment of the present invention a method 

of constructing a map of signal qualities associated with locations of mobile stations in a 
radiocommunications network is provided. The method of this exemplary embodiment 
comprises the steps of: a) selectively adjusting uplink or downlink transmission power 
between said mobile stations and said network using power control parameters; b) 
providing locations of each of said mobile stations based on at least said power control 
parameters; c) constructing data representations indicating said signal qualities using said 
provided locations of each of said mobile stations and at least said power control 
parameters; and d) selectively repeating steps a) through c) to construct a map of signal 
qualities throughout at least a portion of said network. 
25 According to a third exemplary embodiment of the present invention a method of 

constructing a map of signal qualities associated with locations of mobile stations in a 
radiocommunications network is provided. The method of this exemplary embodiment 
com P rises ^ ste P s of: a > providing at least one parameter indicative of a signal quality 
30 1 5 ass <*iated with a location of a mobile station, wherein said at least one parameter 

includes transmission power control parameters; b) comparing said at least one 
parameter with at least one criteria to provide a comparison result; c) initiating a 
35 positioning request from said network based on said comparison result; d) providing a 

location of said mobile station based on said positioning request; e) constructing 

a data representation indicating said signal quality using said at least one criteria and 
said location; and f) selectively repeating steps a) through e) to construct a map of signal 
qualities throughout at least a portion of said network. 
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BRIEF BESCMEIIQM OF THE nR^ vyy iyr^ 

The objects and advantages of the invention will be understood by reading the 
following detailed description in conjunction with the drawings in which: 

FIG. 1 represents an exemplary implementation of an apparatus for a cellular 
communications system according to the present invention; 
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F1G. 2 shows a diagram of a cellular system operating in accordance with 
exemplary embodiments of the present invention; 

FIG. 3 shows a flow diagram of exemplary method steps of the present 
invention; and 

FIG. 4 shows a network map indicating areas of deficient signaJ quality 
according to exemplary embodiments of the invention. 

detailed nrarpiPT^ 

To provide some context within which to describe the present invention consider 
Figure 1 , which represents a block diagram of an exemplary cellular mobile 
radiotelephone system, including an exemplary base station 110 and mobile station 120. 
The base station includes a control and processing unit 130 which is connected to the 
MSC 140 which in turn is connected to the PSTN (not shown). General aspects of the 
cellular radiotelephone system shown in Figure 1 are known in the art. 

The base station 1 10 handles a plurality of traffic channels through a traffic 
channel transceiver 150, which is controlled by the control and processing unit 130. 
Also, each base station includes a pilot channel transceiver 160 for broadcasting pilot 
signals to mobile stations 120 in the network. 

The mobile station 120 scans for pilot channels from one or more base stations 
using its traffic and pilot channel transceiver 170. Then, the processing unit 180 
evaluates the received pilot signals to determine which base station is a suitable 
candidate to serve the mobile station 120. When the processing unit 180 selects the 
base station associated with the preferred pilot channel, the mobile station 120 
demodulates the transmitted paging channel from that base station and then receives 
system parameter information from that base station. 

In accordance with an exemplary embodiment of the invention, shown in Figure 
1, mobile station position update information can be provided by the base station 
control and processing unit 130. This position update information can be calculated in 
any desired manner. For example, the position can be derived from a GPS receiver 
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220 located in the mobile station receiver 120. One skilled in the art will recognize, 
however, that various techniques for determining the location of a mobile station are 
known in the art, such as, for example, the technique disclosed in European Patent 
Application EP 08003 19A1. If GPS is used to report the mobile station location, the 
mobile station can transmit position update information < "mobile position report") to 
the base station 1 10 in a regular periodic message that is either periodically transmitted 
or transmitted based on a positioning request from the network. In other positioning 
methods, however, the actual positioning determination is performed by the network 
and thus no position data needs to be transmitted over the air interface. 

In exemplary embodiments of the invention, the position update information 
provided at the base station 1 10 is used in conjunction with the power control 
commands transmitted to the mobile station 120 to determine signal quality conditions. 
First, one or more interference detennining algorithms are set in the operations and 
maintenance center (OMQ 1 shown in Figure 2. As described below in more detail, 
different algorithms can be used to identify signal quality conditions on the network 
map. The parameters for the different algorithms are then sent 2 to the prescribed base 
station controllers (BSC) 3 to be implemented within a supervisory functionality that is 
incorporated into each BSC. One skilled in the art will recognize, however, that the 
supervisory functionality could be incorporated into the processor of the mobile 
switching center (MSC) or a network node separate from either the BSC or the MSC. 

As illustrated in the flow diagram of Figure 3, the BSC supervisory 
functionality (SF) first logs 4 the power control commands issued to mobile stations. 
Then, based on the power control commands or constant measurements of uplink 
power, the SF determines 5 the uplink power of the mobile stations. Subsequently, the 
SF determines signal quality conditions using a number of algorithms, as discussed 
further below, so as to invoke a positioning function that determines the mobile 
station's geographic position 6. The positioning function then requests the identity and 
location of the associated mobile station. In response to this request, the mobile station 
transmits location information (7, Fig. 2) to the BSC, in an exemplary embodiment 
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wherein the mobile station includes a GPS receiver or some other locating mechanism. 
Alternatively, if the locating function 6 is performed by network components, then the 
positioning function requests the mobile station's current position from the system. 

In the algorithm of one exemplary embodiment, an interference or poor coverage 
condition is identified by determining those mobile stations that are operating within a 
certain percentage of their transmission power ceilings 8. This could include operation at 
the mobile station's power ceiling. This operating status is indicative of an interference 
condition, a cell border, or a coverage hole, since the mobile station is likely to have been 
driven into a high power state due to the issuance of power control commands from the 
base station in attempts to overcome high interference conditions or poor coverage 
conditions. 

In the algorithm of another exemplary embodiment, an interference or poor 
coverage condition is identified by analyzing the trend of the power transmission curve 
associated with each mobile station over time 9. When the slope of the power 
transmission curve is high, a large fluctuation in power is indicated which can correspond 
to increased interference. Therefore, the SF can calculate the slope of the power 
transmission curve over the current time interval and compare this to a specified 
35 threshold: 
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When the calculated slope of the power transmission curve exceeds the specified 
threshold value 10, the base station controller invokes the positioning function 6 to 
determine the mobile station's geographic position. 

In the algorithm of an additional exemplary embodiment, the SF logs the signal 
interference level, measured at the base station, to produce an interference curve that 
permits discrimination between different signal quality conditions when the interference 
^ curve is compared with the power control curve. Using the slope of the logged 

interference curve and the slope of the power control curve,.the SF can distinguish 
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between low network coverage or high interference conditions. Under poor/low network 
coverage conditions the slope of the power control curve will decrease and the slope of 
the interference curve will maintain a substantially constant level (equivalent to Ebl /lo- 
=Eb/Io 1 ). Under high interference conditions the slope of the interference curve will 
increase while the slope of the power control curve will maintain a substantially constant 
level (equivalent to Eb- /lot =Eb/Iol). Under indeterminate poor signal quality 
conditions, the slope of the power control curve will decrease simultaneously with an 
20 increase in the slope of the interference curve (equivalent to Ebi /lot -Eb/Io i ). 

In the algorithm of this exemplary embodiment, the SF distinguishes between 
poor coverage and high interference conditions by calculating the slope of the power 
control curve (AP/At) and the slope of the interference curve (AIo/At). These calculated 
slopes are then compared with a number of defined threshold values as shown in Figure 3. 
If the slope of the power control curve is decreasing at a rate greater than a defined 
threshold 

1 5 (AP/AK-t^) and the slope of the interference curve is maintaining a substantially constant 
level (| AIo/At | <t M ) 20, then a low or poor coverage condition is indicated at the position 
of the mobile station. If the slope of the power control curve is maintaining a 
35 substantially constant level (| AP/At | <U, but the slope of the interference curve is 

increasing at a rate greater than a defined threshold (AIo/At>t w ) 2 1 , then a high 
20 interference condition is indicated at the position of the mobile station. Also, if the slope 
of the power control curve decreases at a rate greater than a defined threshold (AP/At<-t„ 7 ) 
and the slope of the interference curve increases at a rate greater than a defined threshold 
(AIo/At >t M ) 22, then a poor signal quality condition of indeterminate cause exists. This 
indeterminate condition may either indicate low/poor network coverage or high 
45 25 interference. When poor coverage, high interference, or indeterminate poor signal quality 

conditions are indicated by the algorithm of this exemplary embodiment, the base station 
controller invokes the positioning function 6 to determine the mobile station's geographic 
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lt is noted that the numerous comparisons of the interference curve slope (Alo/At) 
with corresponding threshold values, discussed above and shown in Figure 3 at steps 20, 
21 , and 22, could each be replaced with, or used in combination with, an additional 
comparison between the interference level (Io) and corresponding thresholds. For 
example, the criterion AIo/Al^, shown in step 21 of Figure 3, could be replaced with an 
mterferencc-to-thrcshold comparison Io>t b9 . lo>t w could also be used as an additional 
criterion in combination with AIo/At^ . Use of an interference level criterion would 
thus provide an additional indicator of high interference in steps 20, 21 , and 22 shown in 
Figure 3. 

In an algorithm of a further exemplary embodiment, the SF analyzes the frame 
error rate of the uplink signal from the mobile station 1 1. In IS-95, for example, reverse 
link frames are sent every 20ms over the reverse fundamental channel. If the measured 
FER of these frames exceeds a specified threshold (FER^ 12 for a particular period of 
time, the SF will invoke the location function 6. 

The different algorithms for determining signal quality conditions, discussed 
above, can be combined for use in an additional embodiment. This additional 
embodiment can make use of two or more of the signal quality measures shown in Figure 
3 (8, 9, 1 1, 20, 21, or 22) to determine an overall signal quality value. For example, the 
positioning function could be invoked when the mobile station is transmitting within X% 
of its power ceiling and when the slope of the power transmission curve for that mobile is 
greater than a specified threshold. As an additional example, the positioning function 
could be invoked when the mobile station is transmitting within X% of its power ceiling 
god when the reverse link FER exceeds a specified threshold. One skilled in the art will 
recognize that any number of interference measures could be combined in one or more 
algorithms to determine the existence of poor signal quality conditions and, subsequently, 
determining the geographic position of the mobile station experiencing the poor signal 
quality condition. 

After the positioning function determines the mobile station location, the BSC 
(3, Fig. 2) compiles the mobile station identification, signal quality measures, cell 
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identification, and mobile station location information and transmits the information to 
the OMC (13, Fig. 2). A processor at the OMC operates upon the received data to 
construct a data representation 14 that indicates the signal quality measure and the 
associated mobile station location. This data representation can include translations of 
the different signal quality measures into different colored visual representations 17. 
For example, a FER greater than a first threshold could he represented as a green pixel 
or dot. Additionally, a FER greater than a second, higher threshold could be 
represented as a blue pixel or dot to indicate greater signal degradation. Over a period 
of time, a series of dots will accumulate in an area that is inadequately covered by the 
network. As the geographic illustration in Figure 4 shows, an accumulation of green 
dots 18 or blue dots 16 will clearly indicate areas of low or high signal quality. This 
application of color coding to provide a visual representation of signal quality could 
analogously be applied to any of the signal quality measures discussed above. 
Furthermore, the technique of color coding could be used to show the interference 
conditions encountered by the mobile station as the mobile station traverses the network 
map. Thus, using this technique, only one pixel would be associated with a given 
mobile station and the pixel would move on the visual representation of the network 
map as the mobile station moves, and may or may not change color, depending on the 
signal quality affecting conditions that are encountered. 

The above exemplary embodiments all involve the reverse link from the mobile 
station to the base station. However, one skilled in the art will recognize that 
information on the forward link power control can also be used in a similar fashion to 
enable the mobile stations to raise or lower the power of the serving base station. This 
forward link power control is achieved by the mobile station informing the base station 
to adjust its power to maintain a specified FER on the forward channel received at the 
mobile station. Conventionally, this is accomplished using layer 3 commands that are 
not transmitted as often as specific power control commands (at present layer 3 power 
control messages are sent approximately a maximum of four times a second). Forward 
link power control using error indicator bits in the reverse link sent once every 20ms 
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frame, has a maximum rate of 50Hz. However, in third generation systems, such as 
WCDMA or CDMA2000, fast power control on the forward link is anticipated. 

Exemplary embodiments of the invention thus provide desirable techniques for 
automatically mapping areas of poor signal quality in a cellular network. Using mobile 
station positioning information, a visual map can be constructed for viewing in the 
operations and maintenance center that permits real time identification of areas of poor 
signal quality in the network that may require remediation. These techniques are 
advantageous in that they require minimal loading on current systems (i.e., provision of 
mobile station location data) and permit a reduction in resources and man-hours that 
were previously required to manually survey the network. 

Although a number of embodiments are described herein for purposes of 
illustration, these embodiments are not meant to be limiting. Those skilled in the art 
will recognize modifications that can be made in the illustrated embodiment. Such 
modifications are meant to be covered by the spirit and scope of the appended claims. 
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What is Claimed is: 



1 . A method of constructing a data representation indicating a signal quality 
associated with a location of a mobile station in a radiocommunications network, 
5 comprising the steps of: 



selectively adjusting uplink or downlink transmission power between said 

mobile station and said network using power control parameters; 
providing a location of said mobile station based on at least said 

power control parameters; and 
selectively constructing a data representation indicating said signal 

quality using said provided location and at least said power 

control parameters. 



2. The method of claim 1 , wherein said data representation is coded with a 
1 5 value derived from at least said power control parameters. 



The method of claim 2, wherein said coded value represents color. 



The method of claim 1, wherein said power control parameters indicate 



that said mobile station is transmitting within a percentage of a maximum power of said 
mobile station. 



5. The method of claim 1 , wherein said power control parameters indicate 
that said network is transmitting within a percentage of a specified maximum power. 



6. The method of claim 1, wherein said mobile station location is provided 
based on one or more specified trends in said power control parameters. 
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7. The method of claim I, wherein said location of said mobile station is 
provided based additionally on a forward link frame error rate associated with said 
mobile station. 

8. The method of claim I, wherein said location of said mobile station is 
provided additionally based on a reverse link frame error rate associated with said 
mobile station. 

9. The method of claim 1, wherein said signal quality indicates poor 
network coverage. 

10. The method of claim l t wherein said signal quality indicates high signal 
interference. 

1 1 . The method of claim 1, wherein said mobile station location is provided 
based on one or more specified trends in said power control parameters and one or more 
trends in measured interference levels associated with said uplink or downlink. 

12. A system for constructing a data representation indicating a signal quality 
associated with a location of a mobile station in a radiocommunications network 
comprising: 

means for selectively adjusting uplink or downlink transmission power 
between said mobile station and said network using power control 
parameters; 

means for providing a location of said mobile station based on at least 

said power control parameters; and 
means for selectively constructing a data representation indicating said 

signal quality using said provided location and at least 

said power control parameters. 
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1 3. The system of claim 1 2, wherein said data representation is coded with a 
value derived from at least said power control parameters. 

14. The system of claim 13, wherein said coded value represents color. 

5 

1 5. The system of claim 12, wherein said power control parameters indicate 
that said mobile station is transmitting within a percentage of a maximum power of said 

20 mobile station. 

10 l6 - The system of claim 12, wherein said power control parameters indicate 

2 5 ^ s 3 " 1 network * transmitting within a percentage of a specified maximum power. 

17. The system of claim 12, wherein said mobile station location is provided 
based on one or more specified trends in said power control parameters. 

15 



30 



18. The system of claim 12, wherein said location of said mobile station is 
provided based additionally on a forward link frame error rate associated with said 
35 mobile station. 

20 19 T he system of claim 12, wherein said location of said mobile station is 

provided additionally based on a reverse link frame error rate associated with said 
mobile station. 



40 



20. The system of claim 12, wherein said signal quality indicates poor 
45 25 network coverage. 

21 . The system of claim 12, wherein said signal quality indicates high signal 
interference. 
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22. The system of claim 12, wherein said mobile station location is provided 
based on one or more specified trends in said power control parameters and one or more 
trends in measured interference levels associated with said uplink or downlink. 

5 23. A method of constructing a map of signal qualities associated with 

locations of mobile stations in a radiocommunications network comprising the steps of: 
a) selectively adjusting uplink or downlink transmission power between 
20 sai <i mobile stations and said network using power control 

parameters; 

10 b ) Providing locations of each of said mobile stations based on at least said 

25 power control parameters; 

c) constructing data representations indicating said signal qualities using 
said provided locations of each of said mobile stations and at least 
said power control parameters; and 
30 1 5 d > selectively repeating steps a) through c) to construct a map of 

signal qualities throughout at least a portion of said 
network. 

35 

24. A method of constructing a data representation indicating a signal quality 
20 associated with a location of a mobile station in a radiocommunications network, 
comprising the steps of: 

40 

providing at least one parameter indicative of a signal quality 

associated with said location of said mobile station, wherein said 



at least one parameter includes transmission power control 



45 25 parameters; 



50 

comparison result; 



comparing said at least one parameter with at least one criteria to provide 

a comparison result; 
initiating a positioning request from said network based on said 
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10 providing a location of said mobile station based on said positioning 

request; and 

constructing a data representation indicating said signal quality 
using said at least one criteria and said location. 

5 

25. The method of claim 24, wherein said power control parameters control 
reverse link transmission power. 

20 

26. The method of claim 24, wherein said power control parameters control 
10 forward link transmission power. 

27. The method of claim 24, wherein said comparison result indicates a trend 
of said power control parameters. 

1 5 28 - The method of claim 27, wherein said positioning request is initiated when 

said comparison result indicates one or more specified trends in said power control 
command parameters. 

29. The method of claim 24, wherein said at least one parameter includes a 
20 forward link frame error rate. 

30. The method of claim 24, wherein said at least one parameter includes a 
reverse link frame error rate. 

45 25 3 1 . The method of claim 24, wherein said comparison result indicates that said 

mobile station is transmitting within a percentage of a maximum power of said mobile 
station. 
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10 32 The method of cl *m 24, wherein said data representation is coded with a 

value derived from said comparison result. 
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33. The method of claim 32, wherein said coded value represents color. 

34. The method of claim 24, wherein said signal quality indicates poor 
network coverage. 



35. The method of claim 24, wherein said signal quality indicates high signal 
10 interference. 



36. The method of claim 24, wherein said mobile station location is provided 
based on one or more specified trends in said power control parameters and one or more 
trends in measured interference levels associated with said uplink or downlink 

30 15 

37. A method of constructing a map of signal qualities associated with 
locations of mobile stations in a radiocommunications network comprising the steps of: 

35 a > Providing at least one parameter indicative of a signal 

quality associated with a location of a mobile station, wherein said 
20 * least one parameter includes transmission power control 

parameters; 

b) comparing said at least one parameter with at least one criteria to 

provide a comparison result; 

c) initiating a positioning request from said network based on said 
45 25 comparison result; 

d) providing a location of said mobile station based on said positioning 

request; 

^ e) constructing a data representation indicating said signal 

quality using said at least one criteria and said location; and 
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10 0 se,ectiv dy repeating steps a) through e) to construct a map of 

signal qualities throughout at least a portion of said 
network. 

15 

5 38. A method of constructing a map of signal qualities associated with 

locations of mobile stations in a radiocornmunications network comprising the steps of: 

a) selectively adjusting uplink or downlink transmission power between 
said mobile stations and said network using power control 
parameters; 

b) providing locations of each of said mobile stations based on at least said 
25 power control parameters; 

c) constructing data representations indicating said signal 

qualities using said provided locations of each of said mobile 
stations and at least said power control parameters; and 

d) selectively repeating steps a) through c) to construct a map of 

signal qualities throughout at least a portion of said 
network. 
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